among all prospected risk factors for the incidence of gastric cancer and the rate of development of gastritis. While eating habits, such as salty foods, vegetables and fruits, might influence the progression of gastritis, such factors might be responsible for the geographic heterogeneity of gastritis. Key Message: East Asian CagA-positive H. pylori is the strongest risk factor for gastric carcinogenesis and the development of gastritis.
The Geographic Significance of H. pylori Infection, Chronic Gastritis, and Gastric Cancer
The geographic distribution of gastric cancer cases and their incidence is shown in table 1 [3] . From the global scale, a higher incidence of gastric cancer is found in Asia than in Europe and Northern America. In East Asia, the incidence rate of gastric cancer is very high. Among European countries, the incidence of gastric cancer in Central, Eastern, and Southern Europe is higher than that in Northern and Western Europe.
Recently, a large-scale study reported that the rate of H. pylori infection in Japan is 27.5% [4] . On the other hand, Kamada et al. [5] showed a progressive and rapid decline in the prevalence of H. pylori infection. The overall prevalence of H. pylori infection decreased significantly from 74.7% (1970s) to 53% (1990s) and 35 .1% (2010s) [5] . In Korea, a large-scale study showed that the prevalence of H. pylori infection was 54.4% and that it decreased from 66.9% (1998) to 59.6% (2005) and 54.4% (2013) [6] . In China, the prevalence of H. pylori infection was reported as 43.8-47 .0% [7, 8] . Moreover, similar to Japan and Korea, Chen et al. [8] showed that the prevalence of H. pylori infection is decreasing in China. Among Southeastern and South Asian countries, the reported prevalence rate of H. pylori infection was 45.9% in Thailand [9] , 65.6% in Vietnam [10] , and 79.0% in India [11] . In the USA, the H. pylori prevalence among the majority of Americans was 9.6% [12] . Among European countries, the prevalence of H. pylori infection is 90.4% in the Russian Federation [13] , 14.0% in the UK [14] , 33.9% in Italy [15] , 60.3% in Spain [16] , 48.0% in Germany [17] , and 11.9% in Switzerland [18] . The geographical distribution of the prevalence of H. pylori infection in Europe is heterogeneous. The decrease in the prevalence of H. pylori infection has been confirmed in Russia and Germany [17, 19] . These data revealed that the prevalence of H. pylori infection is closely associated with the incidence of gastric [20, 21] . Understanding the geographical significance of chronic gastritis is important to predict the risk of gastric cancer. However, to our knowledge, chronic atrophic gastritis has rarely been compared between different countries. Liu et al. [22] evaluated H. pylori gastritis from seven countries (China, Thailand, Portugal, the Netherlands, Japan, Finland, and Germany) by using the updated Sydney system [23] . Among these countries, the highest scores for antral atrophy were found in Japan. Slightly lower scores were found in China, and the lowest scores were found in Thailand and in European countries such as Finland, the Netherlands, Germany, and Portugal. They also showed that the prevalence of antral atrophy significantly correlated with the incidence of gastric cancer [22] . Naylor et al. [24] performed a cross sectional comparative study on chronic gastritis between the UK and Japan by using the updated Sydney system [23] . In the patients with chronic gastritis, there was no significant difference in the prevalence of H. pylori infection between the UK (89.8%) and Japan (85.5%). However, the atrophy, intestinal metaplasia, and inflammation scores in Japan were much higher than those in the UK. Interestingly, they also showed that the proportion of a corpus predominant or pangastritis in Japanese patients was high, while that of an antral predominant gastritis in UK patients was high. El-Zimaity et al. [25] evaluated mapped gastric biopsy specimens from patients with duodenal ulcer in four countries (Korea, Colombia, USA, and South Africa) for H. pylori infection, active inflammation, and intestinal metaplasia. In their study, no differences were observed in the H. pylori infection rate among these countries. The prevalence of intestinal metaplasia was significantly greater in Korean patients (86%) than that in other countries (50%). Jonaitis et al. [26] compared the prevalence and severity of gastric atrophy between Eastern European (Lithuania and Latvia) and Asian (Taiwan) countries in patients with dyspeptic symptoms by using the updated Sydney system [23] . H. pylori positivity was estimated as 82.7% in Taiwanese patients, 65.5% in Latvian patients, and 69.7% in Lithuanian patients. In patients with H. pylori infection, there were no significant differences in the prevalence of gastric mucosal atrophy and intestinal metaplasia among the countries [26] . Based on the interpretation of the data in table 1 , it is important to pay attention to the higher incidence rate of gastric cancer in Lithuania and Latvia among European countries, which is rather close to that in East Asia. These reports suggested that the risk of gastric cancer would be strongly correlated with the severity of atrophic gastritis and intestinal metaplasia rather than only with the difference in geography. On the other hand, it is also true that there are geographic differences in the distribution of atrophic gastritis and intestinal metaplasia induced by H. pylori [22, 24, 25] . Against this background, we review the risk factors of gastric cancer from the subtypes of H. pylori and from the genetics of the host side.
The Geographic Significance of H. pylori Subtypes
Several H. pylori virulence genes have been well studied and established. Of the virulence factors, cytotoxinassociated gene A (CagA) and vacuolating cytotoxin A (VacA) are the major pathogenic factors. CagA protein of H. pylori , which is delivered into the gastric epithelial cells via bacterial type IV secretion, is an oncoprotein that can induce malignant neoplasms [27, 28] . The phosphorylation motifs are defined by the Glu-Pro-Ile-Tyr-Ala (EPI-YA) sequence and are classified as EPIYA-A, B, C, or D according to the amino acids that flank these motifs, and then CagA isoforms with segments C and D are related to Western and East Asian countries, respectively [29, 30] . It suggests that H. pylori is classified into three types of strains: the East Asian CagA-positive strain (EPIYA motif ABD type), the western CagA-positive strain (EPIYA motif ABC type), and the CagA-negative strain. Azuma [30] investigated the distribution of CagA protein diversity in the world by using the data deposited in the GenBank. Interestingly, all western strains (from Ireland, Austria, Italy, England, United States, and Australia) had western CagA. In contrast, all East Asian strains (from Japan, Korea, and China) had East Asian CagA. Among Southeastern and South Asian countries, all strains in Vietnam had East Asian CagA, all strains in India had western CagA, and the strains in Thailand had both East Asian and western CagA ( fig. 1 a) . As shown in table 1 , it is clear that the incidence of gastric cancer in Vietnam is higher than that in Thailand and India. Unfortunately, there is no available data about CagA subtypes in the Baltic States, which have a relatively high gastric cancer incidence in Europe.
All strains of H. pylori possess the VacA gene, and more than half of these strains express this gene [31] . VacA induces intracytoplasmic vacuolization in epithelial cells, cytochrome c release from mitochondria progressing to apoptosis, and autophagosome formation for Suzuki [28, 32, 33] . Sugimoto and colleagues [34, 35] reported that the VacA genotypes with s1 and/or m1 significantly increased the risk of gastric cancer and peptic ulcers. Moreover, the CagA-positive genotype frequently coincided with s1 and m1 genotypes in both populations in the Middle East, Africa, and western countries ( fig. 1 b) . Do Carmo and Rabenhorst [36] reported that the s1-VacA genotype is related to the incidence of gastric cancer among CagA-negative strains in Brazil [36] . Figura et al. [37] showed that 80% of the s1/m2 VacA strains were isolated from Italian patients with diffuse gastric cancer, and suggested that s1/m2 VacA strains might affect histological variety of cancer. Yamaoka et al. [38] showed the geographical significance of the VacA genotypes. According to their study, the strains of Japan and Korea had almost the s1/m1 VacA genotype, while those of Taiwan and Vietnam had the s1/m1 or s1/m2 VacA genotypes, and those of European countries had the s1/ m2 or s2/m2 VacA genotypes. On the other hand, Rhead et al. [39] determined that the VacA i1-type was independently associated with gastric cancer development in the western countries. Basiri et al. [40] suggested that the VacA d1-type might predict the risk for gastric cancer development in East Azerbaijan, Iran.
The high incidence of gastric cancer in East Asia indicates the importance of CagA subtypes. On the other hand, the second most important factor from the genetics of H. pylori might be VacA subtypes.
Host Genetic Risk Factors of Gastric Cancer
We must consider the host genetic factors together with the factors from H. pylori for gastric carcinogenesis. Several studies have reported that interleukin-1 polymorphisms are associated with increased risk of gastric cancer in Korea, India, Portugal, and the USA [41] [42] [43] [44] [45] . Other reports showed that the polymorphism in the interleukin-8 and -10 and TNF-α gene is related to the risk of gastric cancer in Korea, the USA, and Portugal, respectively [45] [46] [47] .
Diet is also one of the important risk factor of gastric carcinogenesis. A meta-analysis showed an incrementally increasing risk of gastric cancer with higher salt intake [48] . Kamada et al. [5] showed a relationship between high salt intake and the severity of gastritis in Japan. Considering these results, high salt intake might influence gastric carcinogenesis via the development of gastritis. On the other hand, a large prospective European study showed that fruit and vegetable intake were less likely to prevent the development of gastric cancer [49] . A metaanalysis revealed that the consumption of fruit but not of that of vegetables provided a significant protective effect against gastric cancer [50] . Although the bioactive constituents from fruit and/or vegetables, such as selenium, beta-carotene, and vitamins A, C, and E are suggested to protect from various inflammatory damage [51] , further studies, such as those on the molecular effect of the prevention of gastritis, are needed.
Conclusions
In this article, we showed the difference in the pathophysiology of gastritis and gastric carcinogenesis in East and West from the viewpoint of the geography and genetics of H. pylori infection as well as host (human) genetic factors. Since 2013, eradication therapy for all H. pyloriassociated gastritis has been approved by the Japanese national health insurance system [52] . Moreover, in Japan, the severity of atrophy and intestinal metaplasia also de- clined remarkably in recent years with the westernization and improvements in economic and hygienic conditions [5] . The incidence of H. pylori infection is steadily declining in developed countries [53] . Various factors, such as geographical and racial significance of H. pylori (infection rate and genetics), diversity of eating habits, and the level of recommendation for H. pylori eradication in each country might affect the geographic heterogeneity of gastritis. and NOD 2, may affect the disease risk. Some Asian populations express point mutations in the sej allele, which may facilitate bacterial attachment to the gastric mucosa. Other host factors that influence disease risk are parietal cell mass and ABH-secretor and/or Lewis histo-blood group status. Asians have been shown to have smaller parietal cell masses than western populations, affecting gastric acid secretion and response to treatment with proton pump inhibitors and histamine-2 receptor antagonists. 5 Data on the protective effect of specific dietary elements remain conflicting. Soy products are widely used in Asia, but data on their beneficial effects depend on their salt content, fermentation, and the presence of contaminants. Some western studies have indicated that the ingestion of dairy products may have protective effects on CAG and gastric cancer. Consumption of green tea has also been associated with reduced risk of CAG in Japanese populations. 6 Environmental factors (such as air pollution) could act in concert with lifestyle factors (such as smoking and diet) to modulate an individual's risk of GAC or gastric cancer.
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